A freshly prepared aqueous solution of iodine at a pH less than eight will contain mainly two forms of free iodine, namely diatomic iodine, I2, and triiodide, Ii,. The ratio of these two forms is determined by the concentration of iodide which is usually added to bactericidal prepaations for the purpose of increasing the solubility of the iodine. The solubility of diatomic iodine at 25 C is 0.034 per cent. In the presence of an iodide salt like potasium iodide the solubility of free iodine may be increased several hundredfold, the increase being in the form of triiodide according to the equation: (1) Ta+ 1 -Ir.
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A quantitative investigation of the relative sporicidal activity of diatomic iodine and triiodide carried out by Wyss and Strandskov (1945) showed that the triiodide ion had negligible activity. Their test organism was Bacillus meties spores. Subsequent publications by Knox et al. (1948) and Marks and Strandskov (1950) have emphasized that the mode of bactericidal action on spores may be quite different from that on vegetative cells and that generalization of the relative sporicidal activity of the two forms of iodine to include other microorganisms is not warranted. Salle (1954) states that both forms of iodine seem to be equally effective. It is the purpose of this paper to present experimental data on the relative lethal effects of I2 and I-toward One experimental procedure consisted of adding iodine to the solution of blood serum followed immediately by the addition of 1 ml of bacterial suspension. The latter step was taken as zero time. At specified time intervals 1 ml quantities of the bacteria-iodine mixture were blown into an appropriate solution of sodium (Latimer, 1952) Outline hexagon -Solutions of diatomic iodine in the absence of potassium iodide.
Solid hexagon = Solution containing initially 10 ppm of diatomic iodine to which 0.16 per cent potassium iodide had been added. Equilibrium concentration is 1.3 ppm of diatomic iodine. In this connection it is interesting to consider the work of Anson and Stanley (1941) . They reported that in the presence of one molar potassium iodide, iodine failed to oxidize even the sulfhydryl groups in the tobacco mosaic virus. However, in low concentrations of potassium iodide the tyrosine as well as the sulfhydryl groups was modified, thus inactivating the virus. Their work may be viewed as the one of the few examples where the presence of potassium iodide completely prevented iodine from inactivating or reacting with an infectious agent.
As for the mode of action it is generally thought that the ionic form of a germicide is less active than its neutral counterpart. Examples in line with this view are HOCI versus OC1- (Marks, Wyss, and Strandskov, 1945) and benzoic acid versus benzoate ion (Goshorn et al., 1938) . This behavior is ascribed to the greater capacity for the undissociated molecule to penetrate bacteria. However, the permeability theory should not rule out other posible reasons in the case of iodine. Since the inactivity of the triiodide ion is displayed toward such diverse agents as the tobacco mosaic virus, Bacilus metiens spores, M. pyogene8 var. aurew and E. coli, consideration of the oxidation potentials of the I, and Ijmolecules and the mechanism of oxidation and iodination is warranted.
The standard oxidation potentials (Latimer, 1952) for the I2-I-and I, -I-couples at 25 C are given as follows: (3) 3I--Ii-+ 2e; E' = -0.536 volt; (4) 2I-= I2 + 2e; E°= -0.5355 volt. Cursory examination of equations (3) and kinetics of the action of a halogen on the essential enzymes or proteins of the infectious agent should also be considered. In reacting with iodine, proteins may be modified by oxidation or substitution. One is struck iminediately by the extreme paucity of mechanisms involving the triiodide ion for organic reactions in general and for these two types of reactions in particular (Ingold, 1953) .
It is known for example that iodination of the phenolic group in the amino acid, tyrosine, will invariably cause a loss of biological activity for the protein (Olcott and Fraenkel-Conrat, 1947) . It is a simple matter to demonstrate the complete and instantaneous inhibition of the substitution reaction of iodine with a para substituted phenol, e.g., tyrosine, by the addition of an iodide salt to the reaction mixture (Li, 1942) . Oxidation reactions seem to be affected similarly. Thus a glucose solution will be oxidized at an appreciable rate at pH 6 by diatomic iodine.
The toxic effect of the iodine solutions toward animal tissue is common experience. Iodine solutions for therapeutic applications, however, are usually prepared with iodide salt for the purpose of increasing the solubility of the iodine. The maxmum concentration of the diatomic form of iodine is fixed nevertheless by its solubility regardless of the quantity of iodide salt that may be present. Secondary salt effects are small in altering this solubility (Lewis and Randall, 1923) . The literature appears to give no clue as to the relative toxicity of the various inorganic forms of iodine. When such evidence is obtained, a re-evaluation of the potentialities of iodine as a chemotherapeutic agent will be possible. Oxidation potentials and kinetic factors have been considered to explain the relative inactivity of the triiodide ion toward infectious agents in general.
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